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SUBJECT: Exhibit A to Contract BT-1943, Work Statement - and -
Specification For A Panoramic Camera Subsystem No. 43961

Enclosed are two (2) copies each of Revisions A and B respec-
tively of the referenced documents which are submitted for approval and
incorporation into the next contract change notice.

By copy of this letter I am forwarding the quantities indi-
cated below to the named distribution. It is requested that the appro-
priate members of the CCB and SE TWX approval of these revised documents
to you in order that they may be incorporated.

The first three changes on the Work Statement errata sheet were
previously submitted for approval. The balance of the changes which
esgentially delete the references to the Stellar/Index cameras are the
result of the agreement by SE and the CCB to do so. The changes at the
bottom of page 2 and as contained on page 3 are those required to re-
flect the Three- (3) Unit Follow-On effort. Changes on page 4 are
necessary as a result of TD-1016 and TD-1020.

Revision A to SpecificationlNo. 43961 represents those changes
made to the document at the time of negotiation of our Definitive Contract
and have been in full force and effect since 6 August 1962.

The Revision B changes in peragraph 2.1 reflect revisions to
the applicable documents that have occurred since 6 August 1962, All
| other changes, with the exception of paragraph 4.4.4, result from the
agreement by the CCB and SE to delete references to the Stellar/Index
camera. The change to paragraph 4.4.4 was approved by specific TWX as a

- geparate matter.
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A delay in the prompt approval of these changes will affect
the execution of our Contract Change Notice which in turn will have side
effects on the ability to have invoices cleared. It is, therefore, again
requested that interested parties give their prompt attention to the
approval of these documents.

Very truly yours,

DJ:cm
Enclosures (4)

[of o
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Paragraph
1.1

First BSentence:

"This specification covers the
requirements for a high-acuity
panoramic camera and associated
stellar/index cameras as defined
in 8ystems Requirements Specifi-
cation SP2-126."

"This specification covers the
requirements for & high-acuity
panoramic camera as defined in
Systems Requirements Specifica-
tion SP2-136."

2.1

Under 8pecification Number Columm:
"1072045"

Un&ér Date of Issue Column:

B S |

'"1072045p"

gggi "8 December 1960"

.un §pg 1fication Number Column:

143704F"

'de t offIléue Column

”NbﬁDatéﬂq(opposite T55-100)

14 July 1962"

3.1.3

Last Sentence:
"A stellar (attitude)/index
(terrain) camera is provided for

an additional 20 pounds." clr

PEZIAL HANDLING

Delete in its entirety.

TITLE
SPECIFICATION FOR PANORAMIC

ECRET
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3.4

First Sentence:

"The camera subsystem shall satisfy]
the high-acuity, panoramic camera g
concept and shall also include a
stellar (attitude recording)/index
(high-resolution terrain) camera,
and a take-up cassette which will
be independently mounted in a re-
covery capsule.”

"The camera subsystem shall
brsatisfy the high-acuity, panoramic
camera concept and shall include

a take-up cassette which will be
independently mounted in a re-
covery capsule."

3.4.1

defined in MIL~-STD-150A."

Last Sentence:

"Tests shall be conducted for
qualification and acceptance of
equipment using a 2:1 contrast Air
Force test pattern of the type

"Tests shall be conducted for
qualification and acceptance of
equipment using an Air Force
test pattern of the type defined
in MIL-8TD-1504."

ADD: "rarget contrast shall be
that required to present 2:1.
contralt at the camera mirror.

?mission.

“will act a thg intervqlomeggg,
.proportional to.V/h," and pfﬁvide

~all lubcycle “commands requir
by the" stellar/index camera
whether or not panoramic photog-
raphy {s being accomplished, ' .~
Stellar/index photography vill be
accomplished at a réatio of one
exposed frame for every ten pan-

oramic cycles and expose no more
than three (3) §/I frames for
each sixteen (16) frame bursts of
the panoramic instrument. The
$/1 camera shall operate whenever
the main instrument operates

TITLE
SPECIFICATION FOR PANORAMIC

CAMERA SUBSYSTEM AT AN 43961
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Paragraph
No.

WAS

IS

.1

.6

LRy

A.10

A.10.c

A.10.c.8
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No.

. . Contractor's Specification
43961, dated 19 June, 1962, .

"Design & fabricate 3 sets vertical
installation sling assemblies. '

"Design & fabricate 3 sets vertical
installation sling assemblies.

"D B Date
1 9-14-62
2

10~-15-62"

The following changes are made to refl

cameras to be GFE'd at Boston and to a
9040 field engineering group:

'...Subsystems incorporating the five
(5) GFE Stellar Index Cameras in St

"
.

. dated 14 May 1962."

"Contractor shall furnish the follow-
ing manuals and data:

Provide GFP Class IIIL..."
Provide twenty (20)copies...
Provide twenty (20)copies...

lla.

llb.
”C .

"These manuals shall contain...

"d, Provide SE (System Engineering)..

"provide SE (System Engineering) with
documentation of each Panoramic and
Stellar/Index Camera Subsystem con-
sisting of:"

"Stellar/Index Camera Susbystem docu-

i

EXHIBIT "A" TO

mentation as furnished with each unit."

"_ . .Contractor's Specification

No. 43961, Revision B, dated 5 Decem-
ber 1962, . . ." -

"Design & fabricate 3 each instrument
handling fixtures.'

""Design and fabricate 3 each
instrument handling fixtures.

"D B Date
. Pan
3 Concurrent"

et deletion of the stellar/index
ccomplish integration at A/P by the

I
"

.Subsystems in accordance...

... dated 14 May 1962. These serv-
ices shall include integration of the
Stellar/Index camera Subsystems as
furnished to the LMSC facility by
Itek under separate contract."

"Contractor shall furnish the follow-
ing manuals and data:

Provide twenty (20) copies...
Provide twenty (20) copies...

lla.
llb.

These manuals shall contain...

"e. Provide SE (System Engineering)..

documentation of each Panoramic
Camera Subsystem consisting of:"

o

Delete sub-paragraph in its entirety.

¥ km I

g

i DOCUMENT NO. 7
| KO CHANGE X CLASS. [
| [J OESLASSIFi-D
i
|
I

CLASS. CHANCky TO: TS
ReXT RiVIEW oxTal
AUTH:

20
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HR 19-2

CONTRACT BT-1943

1 4 .

MRS WRNEOUES ASSPIEEYY

"Provide SE (System Engineering) with P
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aragraph WAS IS }
In |
"Stellar-Index Camera Subsystems, Delete sub-paragraph in its entirety. !

Five (5)

i B.1.b
|

"First Delivery
'Second Delivery
"Third Delivery
"Fourth Delivery
"Fifth Delivery

22
22
22
22
22

November 1962
December 1962
January 1963
February 1962
March 1963"

Item 4
Item 5
Item 6

Delete sub-paragraph in its entirety.

Delete sub-paragraph in its entirety.

Delete sub-paragraph Iin its entirety.

uit

of the Three- (3) Unit Follow-on

.fabricate eight (8) each..."

! C.4 "Stellar-Index Camera Subsystems, five
i (5) including Transit Cases, Supply
i Spools, and Class III Utility Manuals.
i
! "First Delivery 1 November 1962
"Second Delivery 1 December 1962
"Third Delivery 1 January 1963
"Fourth Delivery 1 February 1963
j "Fifth Delivery 1 March 1963
!
! C.5 ""Stellar-Index Camera Subsystem
! GrQund Handling and Test Equipment,
three (3) sets - each set consists
| of a test and checkout console and a
mount.
"First Set 1 November 1962
"Second Set 15 November 1962
"Third Set 1 March 1963"
C.8 §-1 Cassetts, two (2)
"First Delivery 17 August 1962
"Second Delivery 7 September 1962"
i C.-- Item 6
- Item 7
Item 9 )
The followiqg changes are made as a res
Proposal: ¢
A.l .fabricate five (3) each...™
, A.3.3. L I
. A.3.1 AP S
A.3.m "...78.0."

Approved For Release zbodfdsim mA&DPﬁHoﬂWﬁﬁBoof 100160005 7
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No.

Paragraph

WAS

IS

-

. AD

B.3.]

B.3.1

B.3.m

"Serial No.
""Serial No.
"Serial No.
"Serial No.
"Serial No.

Backs'

cases

IIP- E
7
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11
12
13

" 14

15

22 March 1963

22 November 1962
22 December 1962
22 January 1963

"Furnish 83 film support spoqls...”

"Panoramic Camera Subsystem, Five (5),
(less supply spools)

22 February 1963"

"D B Date
5 Pan Concurrent

Date
9-14-62

10-

12-62

Pan Concurrent

6 -

.through 31

August
September
October
November
December
January
February

August 1962."

"Design & fabricate 5 each 'Strong

"Fabricate 7 each Cassette transit

"Modify the design and supply 78 sets
each film transit case spiders and
protective flanges.

"D B Date
.78 6 -
6 -
24 -
12 -
12 -
12 -

"Purnish 125 f£ilm supply and take-
up spools..."

""Panoramic Camera Subsystem, Eight (8),
(less supply spools)

"Serial No. 11 22 March 1963
"Serial No. 12 22 November 1962
"Serial No. 13 22 December 1962
"Serial No. 14 22 January 1963
"Serial No. 15 22 February 1963

"'Serial No. 16 1 May 1963
"Serial No. 17 1 July 1963
"Serial No. 18 1 August 1963"

"Design & fabricate 8 each 'Strong
Backs'

"D B Date

8 Pan Concurrent

"Fabricatk 9 each Cassette transit
cases

"D B Date
9 9-14-62
10-12-62

Pan Concurrent

"Modify the design and supply 103 sets
each film transit case spiders and
protective flanges,

"D B  Date
103 6 - August
6 - September
24 - October
12 - November
12 - December
12 - January
6 - FaBruary
13 - ﬁngh
12 - -April

", ..through 31 November 1963."

EXHIBIT "A" TO CONTRACT BT-1943

L__

L
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The following additions are made as a result of TD-1016 and TD-1020.

Paragraph WAS

No.
A.6 ",..Itek under separate contract."
A1l |mmmmm---
B.11  {-ew-m---

N
érv
— 4

{
]
i
|

"...Itek under separate contract. The '
DRT installed under Item 11 below shall;
be maintained and operated per TD-1020.Y

(New Item) ''Contractor shall install
and test a Dynamic Resolution Tester
on the LMSC furnished seismic block in
the conditioned area in accordance with]|
TD-1016."

{(New Item) ''LMSC Dynamic Resolution
Tester - 14 February 1963."

Approved For

LlLE
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EXHIBIT

Revigion A
January 16, 1963
Page 1 of 7 Page(s)

”All

CONTRACT NO, BT-1943

Contractor shall furnish the necessary facilities, materials, and services
to accomplish the Statement of Work set forth below and make delivery to
the Government at the times and places specified herein below:

STATEMENT OF WORK

Item 1. - Design, develop, and fabricate eight (8) each Panoramic Camera
Subsystems in accordance with Contractor's Specification No.

43961,
supplement,

Revision B, dated 5 December 1962, including the
attached thereto, said documents being incorporated

by reference, together with such changes as may be agreed to
between the Contractor and the Contracting Officer,

Item 2, =~ Provide mock-ups of the subsystems as follows:

a,

b,

One (1) each space mock-up which simulates the outer
configuration only for use by LMSC.

One (1) each structural mock-up which {s weight and mass
simulation of the system for use by LMSC.

Item 3. - Contractor

aO

b.

a 0
e o o °

°

o o °

= X e e g e O

o

B

Modify
Modi fy
Modify
Design
Design
Design
Design
Design
Design
Design
Design

shall furnish the following GHE and GSE:

2
2
2
&
&
&
&
&
&
&

&

each GF (Gov't.

Furnished) 2-Bay Checkout Consoles.

each GF 3-Bay Checkout Consoles,

each GF Instrumentation Consoles,

fabricate
fabricate
fabricate
fabricate
faibt‘lcate
fabricate
fabricate
fabricate

each
each
each
each
each
each
each

each

Fabricate 9 each Cassette

Instrumentation Consoles,

2-Bay Checkout Consoles.

3-Bay Checkout Console,

Test and Integration Dollies,

STM (Structural Test Model) dolly.
interface templates,

""Strong Backs''.

Pan transit cases.,

transit cases,

Modify the design and supply 103 sets each film transit case
spiders and protective flanges.

Design & fabricate 3 each instrument handling fixtures,

Approved For Release 2000/05/04 CIA- RDP66800728R000100160005 7
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Item 4,

Item 5,

Item 6,

Item 7,

25X1A

25X1A

Item 8.

Approved For Release 2000/05/04 : CIA-RDP66B0Q728

Revision A
January 16, 1963
Page 2 of 7 Page(s)

Provide LMSC with two (2) additional subsystem cassette
agssemblies for test and checkout purposes.

Furnish 125 film supply and take-up spools for the camera
subsystem., Delivery shall be made in accordance with the
Film/Spool/Transit Case schedule developed by the Contractor.
Contractor shall provide protective flanges for the GFE transit
cases,

Furnish necessary field engineering services to support the
subsystems at LMSC and VAFB in accordance with Detailed Field
Engineering and Flight Support Work Statement, dated 14 May 1962,
These services shall include integration of the Stellar/Index
Camera Subsystems as furnished to the LMSC facility by Itek
under separate contract, The DRT installed under Item 11 below
shall be maintained and operated per TD-1020.

Contractor shall furnish spares in accordance with the

following:

&, On or before 15 August 1962, Boston shall furnish SE seven (7))
coples of a production 1ist containing the part number,
description, and quantity of those parts deemed necessary by
Boston to support the equipments after shipment from Boston,
considering the delivery schedule and two facilities. This
list shall indicate those long lead-time items already
released to support the equipments,

b, If within thirty (30) days from the date of submission, the
SE and the Customer has neither approved or disapproved all
the items contained in such production lists, those items
shall be deemed to have been authorized for provisioning
purposes. In the event itemg are disapproved by the
Customer, procurement acti¥lty shall be terminated where
necessary.,

c, Siares shall be shipped to _FuO.Bo the

facility for maintenance of accountability in a
segregated Stores Area., The parts shall be available to
Boston's Field Engineering and Flight Support Group to
replace those parts as may be necessary to certify flight
readiness of the camera subsystems.

d. The cost, fixed-fee, and delivery schedule of these spares
shall be determined at a later date,

Contractor shall perform Inspection, Qualification and Acceptance
tests in accordance with Specification No., 43961 and the
following:

a, Inspection of the material to be delivered from Boston shall
be at a level deemed necessary by Boston and approved by the
Government to insure performance, Boston shall provide

5990100160005-7
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additional inspection services in the event performance
verification or rework is necessary to such material after
acceptance and delivery., Boston shall also verify that no
damage in transit has occurred to its materials after shipment
from one facility to another,

>
Shipment is F.0.B. Lexington, Massachusetts, via such carriers
and to such destinations as may be designated by the customer,
Boston will provide instrument transit cases.

Final acceptance of equipment and materials to be delivered
shall be at Boston., SE and other Customer's representatives
will be notified five (5) days prior to the beginning of final
acceptance tests, These tests shall be administered in
accordance with the approved Acceptance Test Procedures.
Requests for waivers on end item equipment deliveries shall be
submitted to SE/TID for resolution. The execution of a DD Form
250 by Itek, which may contain concurrence signatures of SE
and other Customer's representatives, shall constitute final
acceptance. Coples of the DD Forms 250 will be forwarded to
the Contracting and Finance QOfficers,

All Qualification and Acceptance Test Specifications and
Procedures (QTS/QTP and ATS/ATP) shall be prepared by the
Contractor and the QIS and ATS shall be approved by SE/TD prior
to the performance of the Qual., or Acceptance Test, whichever
is applicable.

Item 9. - Contractor shall furnish the following reports and attend required
meetings as follows:

a,

Weekly TWX progress report - to be forwarded to SE/TD on
Wednesdays and shall report significant highlights of
development for the preceding week - ending Saturday.

Monthly TWX %inancial Report - to be forwarded the 20th of
each month for thajpreceding Boston accounting month.

Weight Report - to be forwarded every two (2) weeks to SE
showing current weight estimate and first and second moments
of inertia. Should the details of the report be unchanged,
a TWX statement to that effect will be forwarded in lieu of
the report,

System Qualification Test Report - to be forwarded to SE/TD
two (2) weeks or sooner after completion of each major
subassembly test phase. A consolidated, summarizing report
shall be forwarded forty-five (45) days after the Subsystem
Qualification Test Program.

Subassembly Qualification Test Reports - to be forwarded to
SE/TD two (2) weeks or sooner after completion of each major
subassembly test phase, A consolidated, summarizing report

Approved For Release 2000/05/04 : CIA-RDP66B00728R000100160005-7
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shall be forwarded forty-five (45) days after the Subsystem
Qualification Test Program.

Acceptance Test Reports - to be forwarded as part of each
subsystem logbook.

Post-flight Engineering Analysis Report - ten copies (10) to
be forwarded to SE/TD upon completion of each analysis. LMSC
will furnish Contractor with copies of all pertinent
telemetering data obtained during flight for engineering
analysis by contractor of camera subsystem performance.

Systems Engineering Meetings shall be held once each month
alternately at*and Boston. Such meetings shall be
chaired and minutes prepared and distributed by SE.
Contractor shall present such briefing aids and data as
required.

Item 10. - Contractor shall furnish the following manuals and data:

a,

b.

Provide twenty (20) copies of a Class III Manual of Operation
and Service Instructions for the Panoramic Camera Subsystem.

Provide twenty (20) copies of a Class III Manual of Operation
and Service Instructions for Ground Support Equipment,

These manuals shall contain sufficient information to install,
maintain, and operate the equipments and shall also contain such
illustrations, safety notes, schematics, and drawings as are
required. These manuals shall be in sufficient detail for the
use of personnel operating research and development programs,
Dalivery shall be accomplished within forty-five (45) days after
delivery of the first flight units.

co

Provide SE (System Engineering) with documentation of each
Panoramic Camera Subsystem consisting of:

1. Panoramic Camera Subsystem Logbook.
2. Calibration Data,

3. Pan Subsystem Electrical Schematics as wired (three each).
These drawings may be red-lined,

4, Results of Acceptance Tests,

5, Revisions to Operation and Service Instructions Manual
" as required.

6. Electrical Interface list per SP2-156,

7. Results of 2:1 contrast photo tests.

Item 11. - Contractor shall install and test a Dynamic Resolution Tester on
the LMSC furnished seismic block in the conditioned area in
accordance with TD-1016.

Approved For Release 200%(}5{3&:.59! -RDP66B00728R000100160005-7
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Delivery - Contractor shall deliver the work called for above in accordance

with the following schedule. Unless otherwise specified, acceptance and
inspection shall be at Contractor's plant or plants of shipment made F.0.B.
Contractor's plant, Lexington, Massachusetts,

Item 1. -
a, Panoramic Camera Subsystem, Eight (8), (less supply spools)
Serial No., 11 - 22 March 1963
Serial No. 12 22 November 1962
Serial No. 13 22 December 1962
Serial No. 14 22 January 1963
Serial No. 15 22 February 1963
Serial No., 16 1 May 1963
Serial No. 17 1 July 1963
Serial No, 18 1 August 1963
Item 2, -
a, Space Mock-up, Pan Camera Subsystem - 21 June 1962
b, Structural Test Model, Pan Camera Subsystem - 20 August 1962
Item 3, - Contractor shall deliver GHE and GSE as follows:
D B Date
a, Modify 2 each GF (Gov't. . 2 9-15-62
Furnished) 2-Bay Checkout
Consoles ‘
b, Modify 2 each GF 3-Bay 1 1 11-16-62
Checkout Consoles
¢c. Modify 2 each GF 2 11-26-62
Instrumentation Consoles
d. Design & fabricate 2 each 2 11-22-62
Instrumentation Consoles 12-28-62
e, Design & fabricate 2 each 1 11- 2-62 B
2-Bay Checkout Consoles 1 12-22-62 ¢
f. Design & fabricate 1 each 1 12-14-62
3-Bay Checkout Consoles
g. Deslign & fabricate 3 each 1 10-12-62
Test & Integration Dollies 2 11-22-62
12-22-62
h., Design & fabricate 1 each 1 7-19-62
STM (Structural Test Model)
dolly
i. Design & fabricate 2 each 2 8- 3-62

interface templates
Approved For Release 2000/05/04 : CIA-RDP66B00728R000100160005-7
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D B Date

j. Design & fabricate 8 each
"Strong Backs'

(o]

Pan Concurrent

k. Design & fabricate 3 each 3 Pan Concurrent
Pan transit cases and
recycla
1. Fabricate 9 each Cassette 7 9-14-62
transit cases 10-12-62
Pan Concurrent
m, Modify the design and supply 103 6 - August
103 sets each film transit 6 - September
case splders and protective 24 - QOctober
flanges. 12 - November
12 - December
12 - January
6 - February
13 - March
12 - April
n. Design & fabricate 3 each 3 Pan Concurrent
Instrument Handling
Fixtures

Cassette Subassemblies, Panoramic, Two (2)

First Deli&ery 14 September 1962
Second Delivery 12 October 1962

Film Supply Spools

One each per Pan Camera Subsystem plus additional quantities per
Integrated Spool/Film/Transit Case Plan,

Field Engineering Services shall be furnished as required for
the period of performance of this Contract, contemplated to be
through 31 November 1963, .

&\.a-
Spare parts shall be delivered in accordance with Item 7 of
Paragraph A of this Work Statement.

Qualification, Inspection and Acceptance shall be performed in
accordance with Item 8 of Paragraph A of this Work Statement.

Reports., Deliver in accordance with a. through h, of Item 9 of
Paragraph A of this Work Statement.

Manuals and Data. Deliver in accordance with Item 10 of

Paragraph A of this Work Statement, provided that documentation

Item 11. - LMSC Dynamic Resolution Tester - 14 February 1963.
Approved For Release 2000/0§I§4‘,;55AA-RDP66BOO728R000100160005-7
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-

in subparagraph d. shall be furnished on or within 10 days of
date of shipment of each system,

Furnished Equibment

Item
1.

Description Delivery Date
One (1) 300 inch Collimator Forthwith
Film and film transit cases as required for Per Plan

testing and checkouts

Residual inventory from Contractor's terminated
subcontract P.0O. 28-607 with LMSC for the E-5
System., Evidence of this transfer of inventory
will be accomplished as an amendment to this
Contract BT-1943.

Clock Simulator, two (2)

First Delivery 30 June 1962
Second Delivery 25 August 1962
System Quter Skin, Fairing Subassembly, 15 September 1962
and Adapter
Actual Vehicle Power Supply, one (1) 1 September 1962
"‘.-..:

Approved For Release 2000135/04 " CIA-RDP66B00728R000100160005-7
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REVISION A
(Per Supplement 8-6-62)
Paragraph Was Is
3.8.1 Line 7
4:1 Contrast 2:1 Contrast
Last Sentence:
"PT shall be a design Deleted
goal to acheive 80 lines/mm
or greater at 2:1 contrast.”
3.4.1 Lagt Sentence:
, "Tests shall be conducted for
"Tests ahal% be conducted qualification and acceptance
for qualification and .
t £ { ¢ of equipment using a 2:1
3§z:p :nzflocogzzaiﬁfZir contrast Air Force test
8 : pattern of the type defined
Force teat pattern as {n MIL-STD-150A"
defined in MIL-STD-150." °
3,.1.3 First Sentence:
680 pounds' "627 pounda”
I
!
Third Sentence: i
20 pounds" ""17 pounds" %
4,3.2,1.2 Add ’
"Subject the cassette to 208's'
for 3 shocks in each direction
along X axis. Axes defined !
in T55-10Q; |
)
4.3.1.1 shack Test: ‘
"The complete Camera shall Deleted i
operate after belng subjected
to the required shocks.
Operation during shock is not

9040

TITLE

SPECIFICATION FOR PANORAMIC
CAMERA SUBSYSTEM -

X -\_-."'.;' R
For Release 2000/05/04 : CIA-RDP6%)5’5“0_()728‘#0’0(?100160003");_-2d c LE




iwli
N . 15 fu1~A’

Approved For Release 2000/05/04 - CI'A %ﬁé’eéoé" 78R ns o
REVISION A/continued’ 3
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Paragraph Was Is
4.3.1.,1/continued required., The provisions

of paragraph 4.9 af 6117 are
appliecable. Table I1I, Pay-
load (preliminary) test
conditions shall apply."

APPENDIX A
"Delete paragraphs 3.2.1, "Delete paragraphs 3.2.1,
1.0g 3.2.2.1, 3.2.2.2, and 3.2.2.2, and 3.2.2.3."
3.2.2.3."
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SECRET

1.11'g§jegtiveé This specification covers the requirchcnt- for a 1

]  high~acuity panoramic camera as defined in Systems
Specification SP2-126.
vertical and stereo photographs at a resolution level of

Requirements |

The panoramic camera is to provide pro axmed -
The - 25X1D

system is to be designed to be used in a light-tight structure and will
allow recovery of the film only.

2.0 _APPLICABLE DOCUMENTS

2.1 The following publications of the issue in effect as of date
of issue indicated, shall form a part of this specification

to the extent specified herein.

In the event of conflicting provisions,

the requirements of this specification shall prevail. See Appendix A.

i

Specification
Number Title Date Of Issue
MIL-STD-150A Photographic Lenses 12 May 1959
61178 Euvironmental Test, 1 July 1960
Bpecification
MIL-E-1D Electron Tubes and Crystal 31 March 1958
_ Ractifiers
447969A Systems Electrical Interface 9 April 1962
Bpecification
1072043D Cable Design Control Specifi- 8 December 1960
- cation
~ BP2-136C Electrical Interface 9 Beptember 1962
- .T55-100 . Interface Drawing 14 July 1962
43704F _ Format Drawing 17 July 1962
8P-0004A Process Spacificatién, Film
o Type S0-132
§P2-126 - Systems Requirements Speci- - 3 April 1962
fication
49346A Spooled Film 14 Beptember 1962
TD-55 Semi-Conductor X-ray Inspec-
tion
- 1326684A Mirror, Metal 20 July 1961
SECRET SPECIAL HANDLING |
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3 0 EEQ§I§E¥§§1_
; 3@” 3. 1 ﬂeneral

3.1.1 General Requirement: The cameras shall conform to
' the requirements of thig sepecification,

3,1.2 Parts, Materials, Processes: $Hhall be consistent with
, flight objectives and good design practices. When and
~ where applicable, MIL standards and spec ifications fox space equipment shall
be uped as a gulde.

3.1.3 Weight: Total weight of the panoramic camera including
: B empty supply spool but excluding cassette shall not
axceed 627 pounds as a design objective, Magimum film capacity will be 75
~ pounds. The caseette shall not excead 17 pounds.

-~

3.1.4 Identification: Itek nameplates including main assembly
- ' -~ part number and nerial number will be lupplied The name
':-',"Itak" wi.ll “not be indicated

= .

M

3 2 Selection of Specificati.ons and Btandﬂs 5

§gma ial Partsz In. applications for which no auitabie .
e,izEOI‘reBponding AN or MII. par,t uiat.a ‘o whe:.in they are
H use - " : -

;gﬁtals: Metals ahall ba of the non-corroaive type or .
7" be sultably protected (.ubject to the thermal requira— '
o ;‘nents)“;to nsiat corrosion during maxixmm urvice life. . (Test, storaga )
ﬂnd flightn) ,, . . .

g #
/

2

o

SECRET

i e SPECIAL HANDLING
T TITLEwe . / .

SPECIFICATION FOR PANORAMIC . 43961
CAMERA SUBSYSTEM ‘
Approved For Qelease«ggoo105104 -CIA-RDP66B00728R00p460466005-7

FA T Sheet 3 of 28 Sheets

o —




MoV e d Y T N . o« /’A B v - ,——»\

. Approved For Releasé 2000/05/04 : CIA-RDP66B00728R000100160005-7

el Y SECRET

3.3.2 S8emi-Conductors: To aid iﬁ establishing a ground rule
uphilogophy in semi-conductor selection, the following

1§gides‘hreioffergd,l

B A A 3.3.2.1 ' Requirements and characteristics of MIL=E-1D
| RS must be considered minimum, and no ¢omponent

shall be used that is not vendor-certified or tested to the limits of that
. specification, K : -

£ o ;._ : N ’x._‘;;)_T!'-.;u_w..@,-.., W:;,“,u_
: 3.3.2.2  The enviromnmental requigumuntnigf 8117 may ba |

A used as minimum levels, provfl'—*;ﬁ?f£2?cut
.. de-rating {s applied to verify thermal competence. ‘

3.3.2.3 All semi-conductors must be X-ray insﬁected,
per TD"SS .

3.3.3 Electrical: Interface power and power distribution

R T N . SHATASteristice shall bp as gpecified by 447963,
S:nfm ;zlgpt.xic_gl,,ihtcrfau. 447969 shall be used a8 a guide for Camexa [.. - 7.

*g?iﬁtmmpOWtr,ggﬂ_:igngl d{at:ibutiog, 'hi'£§§§¥;,?%4-!Fﬁfgfﬁﬁs‘ .

- ol gy i TR S S e S

,‘A'-’

n Destgn

Objective: The camera subsystem shall satisfy
IR %] the high-acuity, panoramic camera concept end shall include a
?ﬁakc-up cassette which will be independently mounted in a recovery capsule.
Blectrical circuits, eontrols, and cycling programmer capable of operating
fon commands from the vehicle programmer shall be included. Instrumentation
«ﬁhfﬁh will provide inputs to the vehicle telemetry system to moniftor critical
fdnctions of chm_eras_'whiié in flight will be established a8 Indicated in
{XP2~156, . . L o T ' -

QR

. 3.4.1 7 Photo ‘Quality: Panoramic Photographs will be of such 25X
.- . . .+ . quality as to permit the resolution of an adequately =
d4lluminated Afr Force test pattern at a level of| - Tests shall be
%ﬁﬁﬁﬁhﬁﬁiﬁ?fp;}gddlifipjtioﬁ‘épd*acceptance of equipment using en Air Force i

{test pattern of the type defined in MIL-5TD-150A. Target contrast shall be
ithat required to present 2:1 ‘contrast at the camera mirror, = -
s 'i i o i

IR BT e e e ey

:ion ARedvhcy it Phe systen \ ? Juckive
N location accuracy of any point on the panoragic’
aph shall et 2miles, . oo el L E L e

PO

e ff_1f3;4:2.1 'T:Timn'rccbrding tdpénLéccuracy‘bf 10 milliseconds
T e T " will contribute a maximum uncertainty of + 1/20

3.4,2.2 Positioning of the optical axis to within + 15

. R ’ minutes of arc will result in a possible error
of + 1/10 mile. '

SECRET . .
SPECIAL MANDLING
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3.4,3  Lifetima: The mission life will be one to four days
R . \. during which photographs can be taken at internittent
N, e Bimes, oo T L o o o
R 3.4.4 Swath Width: The panoramic camera shall provide ability
: : : . to photograph selected target areas having a nominal _
- swath width corresponding to a scan angle of 21,72 degreas, and having photo-
-graphic quality per paragraph 3.4.1. Additional scanning for acceleration
- ‘and deceleration may be necessary. :

3.4,5 Stereo: Stereo photography will be 8 frames forward

B E ' and 8 aft along the vehicle flight path. There will

. be' a dead zone between photographed areas equal in length to the length

‘of the target photographed, The stereo will have a fore and aft conver-
gence angle of 30 degrees. The camera shall be capable of vertieal photog-
- . raphy and may be commanded in flight to provide stereo photography., Stareo
' mode shall be primary; therefore monoscopic mode shall be secondary.

s .. 3.4.6  Roll Positioning: Roll positioning of the camera will
o R be provided for selection of targets not directly be-
_neath the flight path. The maximm roll angle to be provided will be 30
- . degresa. A signal indicating the angle of yoll with respect o vertical
~.will be provided in five (5) discrete positions (-30° -15° .0° 4180 +30°)
%, . to allow correction of the IMC system and to film-vecord the roll angular
« 4 . 7 ¢ommand in the auxiliary data block. Thae nominal response time for cam
o 'f."._'l-"fg'poait"igzﬁ.in;'lh"a]ilfbe‘_ﬁbo seconds from -30° to +30° roll, oL

Ecan Overlapt ‘i Approximately IO. percent ‘overlap atnadir
.between Buccessive panoramic;scans .shall be

.., BMall have the ability to.
20 minutes ;éu{ins ‘the missic

AN ST R N T ) v o 'l_‘l. i e '5‘
 Programming: The orbital used foy
o 'commanding éperation, . B B ¢ AR
: h‘_ w : A I ) rr "‘: R W “3 _",-.‘54’ o ‘-‘__.4.;;(:-.,‘*.-;- R Y
.344.11  Environmental Performance; . The camara {!".b'y'.-., -shall |
©. ... " perform within the limits establ in this apeei- Y

.. fieation whancxpond to any natural combination of the environments
. apecified. . A -

BECRET
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‘3.8 Vehicle, System Characteristics, and Interfaces

©3.5.1  V/h for IMC: Ground selection of a suitable time
varying V/h ramp will be required via real time

command. The median velocity/altitude ratic shall be 0.03442 radians
per second. The system will be capable of aceepting commands {n the V/h
range 0.0231 to 0.0482 radians/second and will accomplish IMC. A minimum
of 10 ramps will be provided. These ramps will be adjusted prior to flight
to narrow the design V/h range by a factor of 3 for improved V/h accuracy.
Ramp repeatability, énce set, shall be one (1) percent. The system ghall
be capable of operating on either increasing and decreasing V/h condit {ons
but must be determined prior to flight. A more accurate V/h programner
offering both increasing and decreasing V/h changes and requiring more
command information for better time varying selection will be developed
and presented to S8E for incorporation in deliverable cameras when available.

3.35.2 Vehicle 8tabilization Requirements

3.5.2.1 Angular Deviations

Roll + 1 degree
Pitch + 3 degrees

oL . . Yaw . %k degree (corvested for earth's
I rotation)., -Capabiu_.ty,_tg_ﬂ?u{ the yaw of the vehicld from 0 to  °
3,6 degrees at a rate of 0,1 Hgggﬁn/ymgnuu‘cmmratf with the inclina~

73522 Re

NI ’-,,t }RW».". . 2 .
SR g ol
oyl te

momentum balancing

e £

Pagppits vimers mpply [ |

unpressurized, . :
SECRET N
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305.3.2 ' - Temperatures: During photographic operation,
o temperature of the panoramic camera shall be
maintained at 70 degrees ¥ + 10 degrees ¥. Gradients on the take-up cassette

" ranging from 20 degrees F to 130 degrees F can be expected during recovery.

Gradients and transients affecting lens and structure maintaining focal length
vwill be controlled to tolerable levels by thermal design. Thermal design shall;

" a. Establish the same uniform ambient tcxhperature of the lens cell

and the platen support tube to aid in maintaining focus using
passive thermal control wherever possible.

b, Mintmize mirror temperature gradienmts.

c. Provide cooling for camera electronics and electromechanical devices.

d. Provide thermal protection for the film near heat sources greater
than 150 degrees F and maintain thermal stability of film areas.

To assure stable operational temperatures, emissive coatings and thermal
insulation will be applied on those areas of the camera structure and

- components as shall be mutually agreed upon by Itek and the agsociate.

Bpecific power dissipating components and temperature-sensitive components
or subassemblies shall be the subject of special consideration for negotiation
by the associate contractors with 8ystem Engineering.

3.5.3.3  Light-Tightt The associate structure which
o . Berves 2s & camera compartment will be con-

. structed in such a manner as to pravent 1ight other than imege forming 1ight
- from falling on and exposing the film at any tims, Light boots within the
., Comeva to mset this requirement will be provided by Itek. . . . . -

I F

.4 Auxiliary Data Pilm Rechrd .

©3.5.4.1 . Iime Signali A digital clock

upplying dignaly for 1liweinstion of 29 lamps in the data blocks of both the
panoramic and ihy !_ﬁ;lléfli-m}m“- It will be capable of sgoring €ime

unambimouslyfoi'kgwlodqu Aays in increments of 0.01 second or less. A
-readout will b proyided t6 Eransfer the cloek reading to the film once per

frama, and a hﬂﬁ:‘_bhi;y readout will be provided to transfer the cloek

Mchour pariod after acvotinelsg for hlo:

- be TaTEIA3A by lens §éab ang eﬁw “binly g 3

" sod in 200 milliseconds oy less. The wayimum repatition rate of the

#lotk ‘interrogatd sigtials 1s approximately 1.25 seconds per eyele.

output will ba 15V + 1/2V. Output pulse duratfon shall be adjugtable from
40 to 100 milliseconds.

Reading via the gelemeter,” The clock error will not axceed 10 millipeconds in

SECRET SPECIAL HANDLING

c frife and offpet. @loek yeadout
¥r of format ‘and clock ‘readout mist” ] 4

e v, A

;.. w1l operate in conjunction withith | camera gublyﬁ:ui K
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3.5.4.2 SBtereo: Three lights indicating mirror position
will be provided.
3.5.4.3 Roll Bteering: Three lights indicating IMC cam
angular position will be provided,
3.5.4.4 Film Information: An edge mask shall be provided
for photo-recording fiducial and shrinkage marks,
and picture format in accordance with Itek drawing 43704.
3.5.4.,5 Attitude Information: The stellar camera, of the
stellar/index camera subsystem will supply photo-
graphic records of roll and pitch positioning to 0.1 degree accuracy.
3.5.4.6 Scan Rate: Scan rate shall be determinable from
film data to at least ten percent (10%) accuracy.
3.5.5 Electrical Power: SP2-156 delineates the electrical con-
nectors that shall be provided,
3.5.5.1 Electrical Power (maximum):
Required Total Avlb,
Camera Energy
V/h Cassette Avg. Pwr. During
Power Gene- Heater During 100/hr, Flg.
Source ratorx Power Operate incl. Htrs.
Plus 22.00 15wk 600w 1900 w/hrs.
to plus
29,25 VD¢
unregulated . .
- “Plus 28,3 - 1 . . 100w 1875 w/hrs.
. VDC plus or o ‘ . _ N
" minus 2.0 : e s
.percent reg-
.- ulated o _ o
- Minus 28.3 © .- . " 50w 125 w/hrs.
. VDC plus or : .- S .
~ minus 2.0
" percent reg-
" ulated - L
i . 115V plus 10w for 35w 80 w/hrs.
T S e or minus 40 min.* ~
o ’ 1 percent
single phase
400 cps plus
or minus
0.02 percent
* as programmed )
SECRET SPECIAL HANDLING
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S PR 3.5.5.1.1 Btarting Transient: Maximm starting
S R . transient load on the unregulated DC
supply shall not excesd 1500 watts and shall be limited in duration to a
maximnn of 1 second at the beginning of each operate period.

3.5.5.1.2 Recurring Peaks: Maximum recurring
peaks shall not exceed 1000 watts
of unrcgulat:«l DC not exceeding 500-millisecond duration duxing camera
operation,

3.5.5.1.3 Noise Level: Past experience has

, indicated that conslderable noise

may be present in these sources. All elactrical circuits and controls

should be designed to be capable of operating in the presence of nolse

as high as 2.0 v (peak-to-peak) due to 2000 cps regulatiom on the plus

and minus regulated DC power supplies. Transients of + 10 volts of 10-
millisecond duration may be experienced.

3.5.8.1.4 Ascent Phasa: If required during
- ascent, the vehicle will supply
) 50 watts of +28 ‘volt unregulated power continuously and 1350 w&tu of 428
e volts r&gulatcd ~power immediately after launch to the camera mbﬂyptm 3
.. Should this power be requi.red, all tests vill be performed under limlatcd
o conditions of power. :

3 ‘_q,jytf.‘3‘.5.6 '_,.,ﬁogrmr: Camera OH/OFF oparation mins "auto cykls''
e : pulse command, V/h programmer aynchro‘_, ation, steréo/

mono mode, diacrete roll positioning command signals sud 'mtguar[ index |8/ OFF
l:omnndn”thu!.l be providad by the command programmef. An "abgo’ cyele® mde Lo
of ‘18 frma “will be initiated upon receipt of s ‘gotmand ‘poled (0.0% nininnnn e
to 0.50 ‘maximm ucond duration). Each additioﬁai continuing operation re-
quiru 'ndditional pulaa occurring mt' -' .j; than 2 seconds after the. ,
ﬂ.yﬂ: ‘pulse’ apd-not " later than 2 seconds _xioi' to normal camera shutoff after
16 f.xfm /8l mi&d.mm v/h.: Number _scans’ during auto’ cycie‘ is idnntical for ..

i LI

L "?anoramic burst pulse .1 relay 1 amp, max. -
S S - ¥/h - IMC ~ Selaction ' Command 24-volt stepping
o " of best time function - link- switch coil

for intermal V/h approx-
fmation. A pulse train
signal will make this
salection via real tims

command .
,\ . ‘ . = ¥ el 3¢ Fw,“!« E“‘M
- ' . BECRET S@E%gtlﬁii g!ﬁ’«?&" TR LA
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COMMAND SIGNAL SOURCE LOAD
V/h Generator Command 1 relay 1 amp. max.
(ON/OFF)
Stereo/mono mode selec- 1 relay 1 amp. max.
tion
Roll Steering IMC cam 3 binary- 1 amp. max.
control (during time coded relays
camera rolled)
Stellar/index inter- 1 relay 1 amp. max.
valometer command
(ON/OFF)

3.5.8 ella de trol d P ranming: The associate shall

provide a signal to initiate and continue operation of the
Stellar/Index Camera Subsystem, as required throughout the mission. The
panoramic camera will act as the intervalometer, proportional to V/h, and pro-
vide all suboycle commands required by the stellar/index camera, whether or
not panoramic photography is being accomplished. Stellar/index photography
will be accomplished at a ratio of one exposed frame for every ten panoramic
cycles and expose no more than three (3) S/I frames for each sixteen (16)
frame bursts of the panoramic instrument. The S/I camera shall operate
whenever the main instrument operates independent of whether or not an ''iInter-
valometer'" command 18 recelved. The S/I Camera can operate without the main
instrument by applying 'intervalometer' command. This ratio provides 50 to
65 percent overlap at all V/h ratios.

3 6 .pg_ign The pancramic camera is intended to provide high resolution
ntereoscopic or monoscopic photographs of selected target areas. . It
18 an integral system whose operation shall be uequence-programmed and automatic
-upon command, including:film transport, scanning, IMC, and auxiliary data record-
ing. - The basic design (Hyac-type panoramic) utilizes a curved focal plane arc
" containing stationary film with panoramic scanning accomplished by rotation efi

the lens about its nodal point. It will accomplish both vertical end fore and

aft stereo photography by tilting a mirror.

3.6.1 Configuration: The désigh of the camera shall be such
80 as to permit installation in an envelope as defined

| by Drawing Number T35-100.

3.6.2 Mechanical Interface: In accordance with Drawing Number
T55-100.
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3.7 Construction: Within the limits of weight and space available,
construction techniques, processes, and materials shall be
selected to provide the maximum in structural integrity for the environment

to be encountered.

3.7.1 Suspension: The principle parts of the camera shall be
designed for the panoramic camera to be operated as an

integral unit. The principle parts of the camera are the lens drive assembly,
mirror and drive assembly, shutter platen assembly, film transport mechanism
including supply spool, film 'dancer' loops and associated parts and drive
mechanism, and a take-up cassette including spool and drive located in the
recovery capsule. The panoramic camera shall be supported by the external
skin of the vehicle and held in such a way to maintain alignment with the
cassette and the stellar/index subsystem, per T55~100.

3.7.2 Maintaining Focus: The support of the film platen shall
establish and maintain the distance from the lens nodal

point to the film to the accuracy required to attain the specified resolution.
Construction of the lens cell, the structure maintaining focal length and the
platen assembly shall ensure that the spacing from lens to film will not be
changed due to launch acceleration, vibration, and shock. The construction
and materials shall maintain focus during and subsequent to the uniform
ambient temperature variations expected.

3.7.3 Film Thermal Shielding: Film paths and equipment near
high-temperature external skin shall be properly thermally
shielded if required.

o 25X1D
3.8 ‘Performance

S+ 3.8.1 :.Photographic Quality: -The high-acuity panoramic camera,
o . © . when operated, will produce a minimum degradation of .
static lens-film resolution. The design objective shall be 90 percent of

the static AWAR lens-film resolutions obtained on the Mann Bench. The camera
shall produce photographs with an AWAR resolution of N or greater
when operated under simulated flight condition utilizing the DRT with a moving
- Alr Force Test Pattern as defined in MIL-STD-150. Target contrast shall be
‘that required to present 2:1 contrast at the camera mirror.

3.8.2 ‘Imgge Motion Compensation Accuracies: The forward motion
compensation mechanism and the scan drive system shall
have performance compatible with the design requirement pertaining to photo-

graphic quality and five (5) to fifteen (15) percent overlap.
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3.8.3 Lens Drive Smoothness: The lens drive system, which is
used for focal plane scanning in addition to forward
motion compensation shall be smooth such that no objectionable banding occurs
on the photography of ground scenes. For measurement purposes, the amount of
banding present will be determined using a stable diffuse DC light source or
a strobe light.

3.8.4 Exposure Control Evenness: Banding caused by non-uniform
lens moticn shall be controlled to produce less than 0.15
Log E change in exposure. The Delta Log E exposure change shall be determined
by reference to the straight-line portion of S0-132 sensitometric comtrol film
printed and normally processed with the banding exposure test per Specification
0004, Process Specification.

3.9 Major Components: The high-acuity panoramic camera shall
consist of:

3.9.1 Film

3.9.1.1 Base: The camera shall be designed to
utilize S0-132/130 or equivalent thin
base (0.0035-inch) polyester film. Use of polyester materials varying
{n thickness between 1.8 and 4 mils will be a design objective.

3.9.1.2 Epulsions; The camera will be capable of
. handling and exposing Eastman Kodak films
Special Order 132/130 or other films having equivalent or better photographic
emulsions and physical properties. e

3.9.1.3 Width: The system will use 5-inch wide £ilm.

 3.9.1.4  Spooled Film: The spooled félm shall be in
RN accordance with Itek Specification 49346.°

.2 3.9.1.5 Format: 7The'£dfmat will be in accordance
' " with Itek Drawing Number 43704.

"3.9.2  Film Transport System: Film will be stored on supply and

.  take-up spools. During camera operation, these spools
will be driven at essentially constant speed which will be determined by the
required cycling rate. (Proportional to V/h.) An intermittent tramnsport system
will meter unexposed film into the platen area between photographic scans. The

- £{1m on the platen will be held stationary during the scanning portion of each

cycle. Dancer loops will be utilized to store film supplied and teaken up
during scan. S8upply and take-up spools will be controlled in a manner to main-
tain the proper amount of film 4n the dancer loops, thus preventing slack loops
or excessive film tensions. The film path will be designed to ensure proper
tracking of the film and to eliminate the possibility of film tear or damage

to the emilsion. The film transport system will be designed to minimize

static discharge in the active format area in aerial scenes.
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3.9.2.1 Allowance for Film Splices: The film handling

system and guides shall be designed to allow
for smooth passage of the required number of proper film splices expected in
each roll of operational film. The film transport shall be capable of passing
film that has been properly butt-spliced with l-inch wide polyester film tape
(Minnesota Mining and Manufacturing Company, Type Number 850 or equivalent).

3.9.2.2 Space Between Formats: The space between
adjacent formats will be utilized for data
recording. The maximum space permitted between picture formats shall be
in accordance with format Drawing 43704.

3.9.2.3 Rollers: All rollers in the film transport
mechanism shall be consistent with good design
practice determined by the type of f{lm to be used. A minimum diameter of
one inch shall be used.

3.9.2.4 Film Loading: The camera shall be capable
of being loaded in subdued light using live
film protected by 30 feet of leader.

3.9.2.5 Loss of Overlap During Camera Start: The
allowance for loss of overlap during any
starting of the film transport mechanism shall be a maximum of two (2)
frames. From the time the start sequence command is received, the camera
system shall be up to speed in approximately five seconds.

3.9.3 Supply and Take-up Spools

3.9.3.1 Capacity: Approximately 7500 feet of thin-
S _ base Estar 5-inch film (3-1/2 mil) (weight
75 pounds). A conatraint on film capacity is that the recovery capsule of
" the system can only accommodate a film spool spproximately 20 inches in
diameter. / . i o Rl ) o

ST

3.9.3.2 'Interéﬁdﬁgéabilitiz‘:Spoola will be removable
' and interchangeable between cameras.

- 3.9.3.3 Flangeai The flanges will be removable from
the hub. ‘

:3.9.4‘ p ssette 7‘

3.9.4.1  Basic Desjign: The cassette will consist of the
take-up spool and film take-up drive systems for
the panoramic camera mounted in & unit structure to allow installation in the
recovery system. The panoramic take-up spool and drive shall be controlled
*by the panoramic camers film transport mechanisam. Condideration will be given

" in the cassette deaigh for spool removal in dark conditions, The total power
consumption of the'cassette shall be held to a minimum.

1
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3.9.4.2 Configuration: The design of the cassette will
conform to the basic configuration and space
limitation as shown by Drawing Number T55-100. Provision will be made for
mounting the cassette within the vehicle in accordance with the mounting pro-
visions as shown in Drawing Number T55-100.

3.9.4.3 Instrumentation

3.9.4.3.1 Thermal Instrumentation: One Ruge
BN 2400 resistance thermometer will

be installed in the cassette.

3.9.4.3.2 Maximum Temperature Indicator: A
passive method of indicating max-
imum temperature in excess of 200 degrees F experienced by the take-up spool
will be provided.

3.9.4.3.3 Remote Film Footage Indication
Requirement: The panoramic take-up
spool shall be provided with a transducer and the necessary electrical connections
to permit remote indication of the amount of 5-inch film that i{s on the 20-inch
take-up spool at any time during the operation. This shall be accurate within
5 percent over the total spool radius.

3.9.4.4 Design Requirements
3.9.4.4.1 (Cassette Weight: The weight of the

complete cassette with empty spools
without film shall be held to a minimum and shall not exceed 20 pounds.

3.9.4.4.2 PFilm Loading: The cassette shall
be assembled with polyester leader
attached to the spool and threaded through the film handling system with six
feet of leader external to the cassette film entrance slot. This leader shall
be spliced to the camera film for final assembly and testing purposes. S

'.fyﬂ{,"f’. . 3.9.4.4.3 . gilgLQggggggx The cassette shall -
T R "contain a film spool of special
deaign with a minimum diameter core and a 20-inch dismeter flange capable of
handling a film capacity of 19-15/16-inch diameter. The spacing between
flanges shall be 5.0 + 0.005 inches at the hub. Total run-in shall not
exceed 0.030 inches at any point,

3.9.4.4.4 Panoramic Anti-Backup Device: The
cassette shall be designed to incor-

porate a brake in the spool drive system to prevent the take-up spool from

wnwinding. - This brake shall be capable of being released for test and checkout

i purpodes by applying 28 volts DC on en appropriate pin connection. The brake

f“lhnll be mechanlcally engaged when the voltage is ramoved,
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3.9.4.4.5 Cassette Heaters: Any required
' heaters, to maintain 70 4 10
dagreoa F as may be specified by SE, shall be Itek responsibility, “The
heater circuit will be on unregulated DC. Heaters will be controlled by
an Iinternal thexmostat, Heater power will not exceed 15 watts,

3.9.4.5 Panoramic Take-up Performance: The take-up
shall be capable of taking up the required
amount of film as specified and shall be able to be started and stopped
at least three hundred times during the taking up of a complete foux-day
roll of film under simulated duty cycle. The acceleration time shall be
such that no slack loop will be formed during camera system operation.
Film tension shall at all times be maintained between 1/4 to 2 pounds.

3.9.5  Optical System; Specification MIL-8TD-150 shall be
used as a guide in the design, manufacturing, and
teating of the 66-inch lens,

3.9.5.1 Optical Characteristics: The optical
characteristics of the lens, mirror,
;and filter shall meet the photo quality requirements of paragraph 3.4.1
' when ueing the photographic film supplied per paragrAph 3.9.1.

3 9 5 2 Lcnn: The panoramic camera lens is a 66- inch
S ~-£/5 modified Tessar (Hyac type). The reso-
sh pproach diffraction 1imited pnrformance at high contrast.i Each.
1“av54£oca1 length of 66 + 0.25. fnch.” "Custom lens/film plane assem-"
quired .and hcnee noed not _be interchangoable. -The lenses shall
go_that nodal pointa will be’ néarly coincident with the axis

1“rfﬁof rotat}ou and tha foeal length will be maintained at’ operational altitude

X 10 dngrecs F (see paragraph 3. 5 )

.9k5 3 Cellx A'Befyllidﬁ or othdt aﬁitable‘matorial
) - cell will house the optical elements,
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ST /3 9.5.4 ~ Stereo Mixwvoxt The mirror shall not con-
- ‘ tribute a significant loss to the optical
-yatem. Every cffort shall be made to minimiae temperaturs gradienta
rough thlm.al design, specifying shielding, etc.

otographic Filter:t A photographic filter shall ba
= mounited in the optical path, This filter shall not
dagrad. the photographic image when the camera is used for its intended
purpose, The f£ilter shall be of the proper value for the selected film

- amulsion to be used as & haze filter (similar to Wratten 21 - minus blue).

396

3.9.7 °

n ‘. T A scan driw v

jant Itter inisa 3 provided to drive the lens'
~ and exposurs lut synchroniem, Scaming ‘¥pted ahd Boatt dyeling Yate °
o will be proportimi to V/h and will be designed to provide approximately
. 10 pereent overlap, at the nadir, between successive frames. Scaming
spesd during exposure will be held constant to meet the requirements of
. paragraph 3.8.3 and 3.8.4 to provide good positional determination and to
minimizo mc crror. 'me lens will be in a latched position during launch,

RS 3.9 8 gtgno Mirror Drive: The mirror and drive will be

g . ... capable of providing for vertical photography and a
fm and aft .tcuo comrgm angle of up to 30 degrees (i.e., + 13
’ 0] unrtical) The drive will tilt the mirror either fore or aft
in: o0 mode) - and maintain its position fixed during scan. Ia the = '
rticai wde, the drive will simply tilt the mirror to center position
: ' The mirror vill\bﬁ__in_-tow positj.on during launch.

yoeceipt of pmpor “IMC ‘funetion’ ullction, the mtlu wﬂ.l componsatl .
0¥ ground motion and change cycling’ ‘rata insuch a mannexr as to ‘maintain -, - ouns
eaign overiap within the operating Yange. Frams to frame cycle tmaa rangc"‘
' ’approxiugcl v 1 2.97 seconds mr tlu dnign vlh ranga -

10 ¢ + Exposure. nhall bc aceompli.n‘nod by uttuzing
L h cal plane shutter. Exposure time may be varied by
!.mtauing a !hud clit of appropriate width prior to flight. A maximm of
0 fixed llitt will ‘be providad betwsen 1/32-inch and 3/4-inch width ht in- S

hrmu o.{ 1/2 £-stop. 'mnu slits viu bo interchangeable.
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3.9.11 Fiducial and Shrinkage Markers: Fiducial and shrinkage
marks will be per Drawing,43706.

3.9.12 Telemetering Data Transducers: In accordance with SP2-156
Electrical Interface.

3.9.12.1 Thermal Instrumentation: Ruge BN 2400 resistance
thermometers or equivalent will be installed in
the camere to monitor the temperatures of critical structures and components.
Temperature sensors shall be located as mutually agreed upon between System
Engineering and associate contractors.

3.9.12.2 Functional Instrumentation: As defined in
SP2-156 Electrical Interface.

3.10 Paragraph Deleted
3.11 Checkout Equipment

3.12.1 Control and Power Console: Shall be provided in accordance
with the following equipment complement and functional

requirements. Manual commands (switch excitation) for laboratory testing of the
panoramlc camera shall be provided. Inputs to the camera shall be provided
manually, and no attempt shall be made to simulate the rate at which signals
are received from the programmer. Provision for use of a direct writing re-
corder shall be made. (No recorder to be furnished.) The following supplies,
including short circuit protection and adjustable meter relays for protection
of the camera, shall be provided:

+24 VDC Battery: A regulated, adjustable, d-c supply to
simulate the unregulated battery supply. This supply shall

be adjustable over the range from 22.00 to 29.25 volts. It
. shall have a continuous output rating of 1500 watts. In-
'jTtetnal impedance shall not ‘exceed 0.05 ohmu.i :

428 VDC Regplated° A +28 3 VDC, i 2 percent; regulated
supply capable of supplying 300 watts continuously. This
supply shall have an adjustable 1 V rms of 2000 cps ripple
that may be superimposed on its output.

-28 VDC Rﬁgﬁlated° A -28.3 VDC, + 2 percent, regulated
supply capable of 150 watts continucus putput. This supply
shall have an adjustable 1 V rms of 2000 cps ripple that
may be superimposed on its output.

Single-Phase, 400-cps: A single-phase, ungrounded, 400-cps,
+ 0.02 percent, 115 V + 1 percent regulated supply. The
harmonic distortion of the supply shall be less than 5
percent when supplying a 50-watt load.
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Checkout Console: A checkeut console is defined as a two-
bay control and power console as mentioned in paragraph

3.11.1 with the addition of a thrid bay consisting of the following equipment:

Input Scanner: A Non-Linear Systems Model 262 input scanner,
Ttek modified, shall be provided for rapid monitoring of
functional and environmental instrumentation.

Data Printer: A Non-Linear Systems Model 155 data printer
for recording of functional and environmental instrumentation.

Digital-Volt-Ohmmeter: A Non-Linear Systems Model M-24
digital volt-ohmmeter for measuring functional and environ-
mental instrumentation.

3,12.3 Instrumentation Console: Instrumentation Console shall

include:

One Tektronix RM35A Oscilloscope

One digital voltmeter, AC/DC type NLS Model M-24

with Model 125E AC/DC Converter

One Hewlett-Packard Model 410B VIVM,
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4.0 TEST REQUIREMENTS
4.1 General: The tests listed are to be performed in accordance

with the requirements stated within this specification.

4.1.1 Test Location: Itek Laboratories, Lexington,
Massachusetts.

4.1.2 Witnessing of Tests: Tests may be witneassed by the
following:

System Engineering (SE)
Itek-authorized representatives

Other personnel designated by customer.

4.1.3 Records of Tests and Reports: Test data shall be recorded.
The contractor shall prepare test reports covering the
results of tests required in this specification referencing the results of each
test to the applicable test specified herein.

4.1.3.1 Camera Subsystem Qualification Test: All
qualification test results shall be reported
to SE, giving in detail all failures, repairs necessary, and malfunctions not
resulting in failure. 'Failure" is defined as being caused by the camera and
"malfunction” is defined as being caused by GSE, personnel, procedure deviation,etc.

4,1.3.2 Subassembly Qualification: Reports on subassembly
S qualification tests shall be submitted to SE and

the customer.

PR ";4;1,3.3 Acceptance. Test-;iThe acceptance test shall be
o *wi‘?;~f,?;v 33reported to SE.Jit.: R :

a4 :nTéstéohditionl Applicable test conditions specified o
' ©  in 6117 ahall be used.’ :

g 4.2";f.Cl#ssificatioﬁ'of\Teita: Inspection and testing shall be
© 7 classified as follows: - ' -

4.2.1 Qualification

4,2.1.1 Camera Subsystem Qualification Tests: Qualification
test, or preproduction tests, shall be run by Itek
in Boston on a complete camera subsystem, to demonstrate compliance with the
subsystem performance requirements. The individual tests shall be run with no
adjustments or repairs during the course of the test. If any modifications are
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necessary after the completion of any qualification test, the test must be reé-run,
unless explicit waiver 1s granted upon demonstration that the modification will
not affect the response to the particular test. The camera shall be qualified
under the applicable portions of 6117, using environments specified for the
'"Payload Area."

4.2,1.2 Subassembly Qualification: Subassemblies of the

panoramic camera subsystem shall be separately
qualified under the applicable portions of 6117, using environments specified
for Payload Area. Subassemblies need not be given qualification tests {f prior
qualification under test conditions at least as severe as required in this specifi~
cation can be documented or 1f waiver is granted by SE/TID upon review. Specific
acceptance must be granted by SE/TD for each subassembly not subjected to qualifi-
cation. Parts must function correctly following exposure to qualification test
requirements. :

4.2.2 Acceptance Tests: Acceptance tests shall be run on

production units to verify workmanship and operability.
The individual tests shall be run with no adjustments or repairs during the
course of the test. If any modifications or repairs are made following the
completion of any acceptance test, all tests previously run on the unit must
be repeated, unless an explicit waiver is granted by SE/TD, based on the demon-
stration that the modification or repalr will not affect the response to the
particular test or tests.

4.3 Qualification Test: The environments specified in 6117 are for
ascent and on-orbit. After simulated ascent environment, satis-
factory camera operation must be demonstrated. The shock in peragreph 4.3.2.1.2
- is applicable to the cassette subassembly for recovery environment after which, =
operation {8 not required but disassembly will be demonstrated. (See paragraph
~4.3.1 - Camera Subsystem Qualification Tests
) “'.4.3,1.1 Shock Test: Deleted per revision A.

~ 4.3.1.2 Vibration Test: The camera shall operate after
: ) g being subjected to the required vibrations.
Operation during vibration is not required. The provisions of paragraph 4.10
-of 6117 shall apply and Table V with the following modifications: White noise
tgsting-is not required. ' '
/ : .
L
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4.3.1,3 Thermal Altitude: An endurance run, corresponding
in duration to the mission duration shall be run,

at simulated altitude, and internal thermal environment specified. The duration
of the test shall be 96 hours. The operation of the equipment will approximate
the normal duty cycle. The test shall be run using a simulated vehicle power
supply. No adjustments shall be made during the test. Loss of altitude during
the test, to pressures greater than 0.001 mm Hg shall invalidate the test. At
least 48 hours of the normal duty cycle during this test shall be at maximum
cycling speed. The test shall be run at a pressure of less than 0.000]1 milli-
meters mercury absolute pressure. The equipment shall be mounted in vehicle
fairing, and jig-type take-up cassette used. The temperature shall be maintained
at 70 +'%0zdegrees F for the duration of the test.

4.3.1.4 VYoltage Sensitivity: Tests shall be run at high-
and low-input voltages, with noise and ripple
up to 2.0 volts peak-to-peak at 2000 cps on the power supply. The equipment
shall be operated at atmospheric conditions, at both maximum and minimum cycling
rates over the range of operating voltages specified in this specification.

4,3.1.5 Acceleration Tests: The camera shall operate
after being subjected to the required accelera-
tions. Operation during the acceleration phase 18 not required.

4.3.1.6 Optical Resolution: The camera shall meet the
optical resclution requirements of this specifi-
cation as stated in paragraph 3.8.1 of this specification. The optical
resolution shall be measured at vacuum conditions. This test shall be run after
the completion of all other tests.

4 3 1.7 Temperature Tests: The following tests will be

, ' accomplished to establiah equipment operating ‘
capabilitias at predicted ‘extremes of temperature. - It is recognized that subsystem

' performnnce parameters may be degraded since these temparaturea are beyond normal

: operational design“limits L N SRR

4 3 1.7, 1 High Té@befature*ﬁxThe camera shall’u* b

O T I I Ll : . be operated after stabilization at
. ‘high temperature. The equipment shall be operated at ‘a temperature of 95 + 5 = 0
‘ degrees F at a pressure of 0.001 mm mercury absolute for at least 100 cycles each
- at minimum and maximum cycling rates. :

4.3.1.7. 2 Low Temperaturae: The camera shall be
o o operated after stabilization at low
temperature. The equipment shall be operated at a temperature of 45 - 5 + 0
degrees F at a pressure of 0.001 mm mercury absolute for at least 100 cycles
each at minimum and maximum cycling rates.

w272
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4.3.2 £ s8: Panoramic camera subsystem
subassemblies shall be subjected to all tests called for
in Camera Subsystem Qualification Tests as outlined. However, alternate versions
of the Thermal Altitude endurance run may be substituted where applicable.

4.3.2.1 Shock Test

4.3.2.1.1 Ascent Shock: The camera subassemblies
shall operate after being subjected to
the required shocks. Operation during shock is not required. The provisions of
paragraph 4.9 of 6117 are applicable. Table III, Payload (preliminary) test
conditions shall apply.

4.3.2.1.2 Recovery Shock: The cassette shall be
capable of withstanding the following

shock test with a full spool of film without damage to the film nor degradation of
the information recorded thereon. It shall be capable, furthermore, of withstanding
sald shocks without structural alteration which would cause damage to the film or
degradation of the recorded information during subsequent disassembly of the
cassette. Subject the cassette to 3 shocks along each directdon of both X and Y
axes for a total of 12 shocks of 5g magnitude and 6 millisecond duration (half
sine pulse). Subject the cassette to 20 g's for 3 shocks in each direction
along X axis, Axes defined in T55-100.

4.3.2.2 Altitude: The equipment shall be operated at a
pressure of less than 0.0001 mm mercury absolute
pressure, for a normal four-day mission.

4.3.2.3 Voltage Sensitivity: The equipment shall be
operated at atmospheric conditiona at high and

low voltages required in paragraph 4.3.1.4.

4 3 2.4 Temperature Tests: The following tests will be .  '.
/ .~ .. accomplished to establish equipment operating RN

4.3.2.4.1 High Tempggatﬁre?'vThe equipment
shall be operated at a temperature

- of 90 + 5 - O degrees F at a pressure of 0. 0001 mm mercury absolute for 30
-minutes. _ SR , .

, 7 4.3.2.4.2 Low Temperature The equipment shall
/ : be operated at a temperature of
45 +0 - 5 degrees F at a pressure of 0.0001 mm mercury absolute for 30 minutes.
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4.3.2.5 Electronic Package High and Low Te eratures:
Electronic packages sEEll be run for 30 minutes
under simulated load and mounting, after stabilization at a pressure of 0.001
mm mercury absolute at 125 + 5 degrees F. They shall also be subjected to
the same test conditions except temperature stabilization shall be 40 + 0 - §

degrees F,

4.3.2.6 Vibration Test: The subassemblies shall operate
after being subjected to the required vibrations.
Operation during vibration is not required. The provisions of paragraph 4,10
of 6117 shall apply and Table V with the following modifications: White noisge
testing is not required,

4.4 Acceptance Test Minimum Requirements

4.4.1 Mating Test: The camera will be placed on a test fixture
simulating the mechanical interfaces., This test fixture
will be a precision instrument and the camera must fit the interface without
alteration of the fixture. The camera system must align on all axes and must

~operate in accordance with this specification,

-4.4.2 Functional Operation Test: With the simulated electrical

: interface of the checkout console, the camera will operate
satisfactorily and respond to simulated commands. The camera shall be loaded

with film and operated in both vertical and stereo modes in the horizontal

- attitude.” The total film load shall be the maximum amount, ‘At least 25
. percent of the total film capacity should be operated through the camera during

acceptance tests,” This amount of film shall operate satisfactorily during the

test without an aasist of ‘any manner whatsoever, . The camera shall be started

and‘stéphédjg§§1eahh'twéﬁﬁy-fiwe;timesjwithbﬁtlhﬁy;érratic'6peration or

;,mibhnqdling'of'fil@;;;Ahy;mhlfuﬁction'of;loépq;gcpqcking}oy,dancer.rollers may

be corrected; but the complete test shall be re-rum. . . .

‘ ,.{{Z;4;3 Vibration Test: The é&mérs‘mbﬁntodvdn the test fixture
T ~ shall be placed on a vibration table and tests shall be

S rﬁhfht pfeyéiiing'ioom conditions, Test levels shall be selected such that
- levels attained will simulate those experienced during launch. After test,

the camera‘shall be inspected for any visual defects. The equipment shall
operate after being subjected to vibration in each of three mutually perpen-
dicular axes, at a level of 1/2 to 1 g peak-to-peak using a frequency sweep
program from 20 to 2000 cps at constant octave rate for a sweep time of 15
minutes, followed by a sweep from 2000 cps t0 20 cps. The camera shall be
operated for at least 100 cycles at maximum cycling rate following vibration.
The optical resolution shall be measured in vacuum conditions following the
vibration testing.
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4.4.4 Electrical Insulation Tests: All electrical circuits shall be
checked to the frame of the camera with a single application
of 100 volts dc on 28-volt circuits and 300 volts dc on 115-volt circuits, and
shall show a resistance of 1 megohm or greater. The wire harness shall be
teasted to the limits of 1072045 prior to the connection of subassemblies and
components using 1000 volts dc megger limits,

4.4.5 Resélution Test: The camera shall be mounted in a fixture
in the dynamic resolution tester using moving resolution
targets described in paragraph 3.8.1. The camera shall be loaded with a
test spool of unexposed film. The camera shall be operated and photograph
the test patterns under dynamic conditions, to demonstrate satisfactory
operation of the IMC control system and perform resolution tests in accordance
with paragraph 3.8.1,

4.4.6 Fogging and Format Test: During operation of the camera,
simulated auxiliary photo recording data shall be fed to
the camera auxiliary data recording system, This data shall be examined
upon developing of the film, to ascertain satisfactory operation,

4.4.6.1 Format Inspection: The length, width, and spacing
of the format shall be measured to ascertain that
these dimensions are within the design accuracy. The film shall be examined
to ascertain that the fiducial and shrinkage marks are clear and readily
discernible,

L%54,4°6n2 ‘Light Tightness: A fogging test of live film will
I - be administered to demonstrate the light tightness

.of the Panoramic céﬁéra_Subsyspem per paragraph 3°5,3.3°_'
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5.0 . PREPARATION FOR DELIVERY |

| S.‘]_.. Packing and Packnggn;gf Packing and packaging shall be
‘ adequate to protect all equipment when shipped or stored.

5.2 Hapdl Mating, and Checkout: Adequate protective davices

will be supplied.
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APPENDIX A

Exceptions to 2.0 APPLICABLE DOCUMENTS

1.0

a,

B.

: o
1,
m,

© v 4.7, and 4.8,

[ERRERIREE |

Exceptiods tof61178s

Change paragraph 1.1.5 to read

"AET Engineering Department of
Gontraetor,"

Delete paragraph 1.2.2.1 and substitute "Equipment shall be
transported by military transport aircraft and motor vans,
The equipment shall be protected and packaged to withstand
such conditions as well as shock and vibration prevalent
duxring shipping." \

Deleta paragraph 1.2.3 and subatitute "Contractor storage
facilities will ordinarily be air-conditioned. However, heat

- and high humidity may occur, and equipment should be able to
withatand such conditions." :

Delete paragraphs 1.2.4.1, 3.2,1.4, 3.2.1.5, 4.3.1, 4.4, 4.6,

Changé paragraph 2.1 to read "MIL-E-5272C (ABG)-13 April 1959, 7|

.5:'?7“ ‘ T fe
read Mumidity

Change paragraph 4.1; 1‘ to of not MOT than70 g
percent." . i . e T

[N s o -~

. s . i
d

‘Paragraphs 4.3 through 4.8.3 - ot applicable, =
Delete paragraph 4.9.1 and 4.9.2, B

‘Delete paragraph 4.10.1. ’
"‘f_ff‘fl'abie‘;?-.!.‘,j- not applicable.

Paragraph 4.10.2 will be used as a guide

in Preparing the Qualification
Test Specification, Procedures,

and design of the qualification

fixtures,
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, .2 O Excnption:'t

BECRET
o 447969A:

;Tho following tachniquas, which have proved ‘effective in the past

.1 "
‘ "will be employsd for grounding and shielding and will satisfy the

& general intcnt of 447969A and the requirtmenta of Bpecification 43961.

-2.1.1 " The chasais will in no case be used as a circuit path,
 There will be a minimm isolation of 1 megohm between

: chatsis and all powcr and aignal circuits.

2.1.2  Loads on each power category will be kept separated
' throughout the camera. That is, regulated return,

'unxagulated return, 400-cycle return and TM return will not tie to each

other in the camera.

>:.2.i.3 " No attempt will be made to float electronic chaaail
with respect to the structure.

- 2.1;4‘~ lEach electronic chassis will be tied electrically to
’ a cantral chassis ground point.

2 1 5 .All 400-cyc1e circuits will be run twisted shielded.

2 1 6';2,A11 shields at the intarfaca, BX: picked up in the camera,
- will be carried through interface commectors to the load

Lor: a15n11 nonrcn without commoning to other shinld circuits and WithOut beins
tled . TR (

returmn circuit or dhalail e
e

any ‘pover.

Wire sizés"will be selected consiltent with_MIL-W-BlGOC.

Radio Interference criteria will be applied for the entire
camera rather than on a. componcnt or nubasscmbly basi..-

«
L
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 The ,oirciigll schematic w11l ‘show the ghial_d: and grounds -
distribution details, PR T .

" New desigﬁh will incorporate, &heme'r"faui-ﬁlc, the
' techniques outlined {n 4479694, ' ‘

The following techniques will be employed in the camera
to reduce radio interference at its source,

2.1.14.1  Dual LG filters will be used in conjunction
with all DC motors,
- 2.1.14.2  Diodes or arc suppressors will be used to
reduce inductive transients on relay colls,
, 2.1.14.3 Mounts foy motors, etc; are spot-faced to

SIFT ' provide good contact with the frame,
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REVISION B/continued

: ",fi‘\i.'fﬂppro(lecf For Release 2000/05/04 :!CIA- RDP66300728R0001001;3W ‘

Paragraph
3.5.8/continued

is

independent of whether or not an
"{intervalometer' command is re-
ceived. The S/I Camera can
operate without the main instru-
ment by applying "intervalometer"
command. This ratio provides 50
to 65 percent overlap at all

V/h ratios."

3.8.1 last Sentence:

""The camera shall produce photo-
graphs with an AWAR resolution of

B greater when oper-

ated under simulated flight condi-

tion utilizing the DRT with moving

2:1 Contrast Air Force Test

Pattern as defined in MIL-STD-150."

25X1D

25X1D

"The camera shall produce photo-
graphs with an AWAR resolution
of I or zreater when
operated under simulated flight
condition utilizing the DRT with
a moving Air Force Test Pattern -
as defined in MIL-8TD-150."

ADD:

"Target contrast shall be that
required to present 2: l‘contrast
at the camera mirror Mo :

First Sentence

: ﬁdabécfty af‘stelldflindéx spébié
BALT ""will be as specified in para-'
PR graph 3.10."

Delé;é“infiti enﬁirety;
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Delete entire section - except
paragraph 3.10.1.5 which
is changed to paragraph 3.5.8.

through - R )

3.10.1.4 ° . Section entitled "Stellar/Index
, . Camera Subsystem''

3.10.1.5  Title:

"Control and Programming:"

"Stellar/Index Control and

Programming: "
T

e efce:

"Stellar/index photography will be
-accomplished at a ratio of one

cycles.”

e

"s:ellar/index'photography will
v be accomplished at a ratio of -
.+exposed frame for every ten panoramix one exposed frame for every ten
panoramic cycles ‘and expose no
more than three (3) S/1 framea
for each sixteen (16) frame
bursts of the panoramic instru-
ment.. The S/I camera shall oper-
ate whenever ‘the main’ instrument;f
operated igdependent of - whether"’

%,

v e
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